This article compares capital budgeting techniques employed in listed and unlisted companies in Brazil. We surveyed the Chief Financial Officers (CFOs) of 398 listed companies and 300 large unlisted companies, and based on 91 respondents, the results suggest that the CFOs of listed companies tend to use less simplistic methods more often, for example: NPV and CAPM, and that CFOs of unlisted companies are less likely to estimate the cost of equity, despite being large companies. These findings indicate that stock exchange listing may require greater sophistication of the capital budgeting process. 
determining which projects can best lead to the maximization of shareholder value. In recent years, authors such as Levine (1997) have indicated decreased demand for more simplistic financial decisions, e.g. Payback and accounting ratios. This would be due to economic growth, which increases the sophistication of financial markets (Scott & Petty II, 1984) .
In the last 20 years, Brazil has experienced: i) relative economic and political stability; ii) capital market growth above the global average; iii) increased adoption of good corporate governance practices (Mendes-Da-Silva & Onusic, 2012) . Nevertheless, surveys concerning the decision-making process employed by companies reveal that the topic is very rarely studied -at the level of companies listed on the stock exchange, and especially when considering unlisted companies (Balbinotti, Benetti, & Terra, 2007; Frezatti, Bido, Cruz, Barroso, & Machado, 2012) . This makes it interesting to investigate the impact of the sophistication of management quality and of national economic growth on financial management practices, e.g., capital
budgeting. This study assumes the argument found in the literature, that companies listed on the stock exchange tend to have more sophisticated mechanisms for decision-making, or rather, less simplistic than unlisted companies, as a result of the need to report to the market (Booth, 1996; Drury & Tayles, 1996; Lazaridis, 2004) .
Finance literature has provided evidence from around the world concerning the capital budgeting of companies, e.g., Graham and Harvey (2001) , Lazardis (2004) , Du Toit and Pienaar (2005), Hermes et al., (2007) . This article is similar to the latter, in that it uses an adaptation of its data collection instrument. In addition, in light of limited knowledge of the Brazilian context, the main contribution of this work is based on presenting Brazilian evidence, interesting both researchers and practitioners.
Furthermore, according to Graham (2011) , it constitutes a tool for teaching Corporate Finance.
By surveying 698 Brazilian companies (398 listed and 300 unlisted), the primary objective of this work is to comparatively analyze the use of capital budgeting techniques by large listed and unlisted companies. Based on 91 responding companies, the main findings suggest that the Chief Financial Officers (CFOs) of listed companies tend to use less simplistic techniques, e.g., NPV and CAPM, compared to the CFOs of major unlisted companies. The latter tend not to estimate the cost of capital, suggesting some level of precariousness in the capital budgeting process, which supports recent arguments by Jacobs and Shivdasani (2012) .
This article is organized into 6 Sections, including this introduction. Section 2 discusses previous studies regarding capital budgeting practices. Section 3 aims at reviewing the determinants of the capital budgeting practices. Section 4 details the methodological procedures used in developing this study. Section 5 empirically analyzes the determinants for the use of capital budgeting practices. Lastly, the final considerations are presented.
PREVIOUS STUDIES REGARDING CAPITAL BUDGETING PRACTICES
From a modern standpoint, the cost of capital for companies is one of the most important aspects in capital budgeting decision-making (Jacobs & Shivdasani, 2012) . Surveys about Brazilian practices are still scarce, among which: Balbinotti et al., (2007) , focused on the methodological aspects of a survey about financial decisions (i.e. translation and validation of questionnaires), and Frezatti et al., (2012) , who studied longterm financial decisions, considering primarily unlisted companies. This article contributes to the literature by focusing on the determinants of capital budgeting practices, comparing listed and unlisted companies. Among the Finance studies featuring surveys, one of the categories found in the literature focuses on capital budgeting practices and techniques adopted by the company (Gitman & Forrester, 1977; Schall, Sundem, & Geijsbeek, 1978; Bierman, 1993; Ryan & Ryan, 2002) .
According to Hermes et al., (2007) , this research primarily deals with four capital budgeting techniques: i) Net Present Value (NPV); ii) Internal Rate of Return (IRR); iii) Payback (PB); and iv) Accounting Rate of Return (ARR), often used for research in the field of Finance, although there are other less frequently used techniques, e.g., Real Options (Brounen, De Jong, & Koedijk, 2004 ).
An opportunity worthy of attention in Finance research is the verification of the CFOs' level of interest in these traditional capital budgeting techniques, considering that since the 1960s, literature has documented the interest of practitioners around the world (Miller, 1960; Istvan, 1961; Graham & Harvey, 2001; Du Toit & Pienaar, 2005; Hermes et al., 2007) . Frezatti et al., (2012) in-dicate the limited number of studies on capital budgeting practices in Brazil, even though this material is important for companies' performance and competitiveness, regardless of their level of maturity and size (Vos & Vos, 2000; Danielson & Scott, 2005) .
The international literature on the use of different capital budgeting techniques by financial managers has been characterized by studies conducted in economies whose characteristics differ significantly from the Brazilian context (Bierman, 1993; Graham & Harvey, 2002) , although studies in emerging economies can be found (Du Toit & Pienaar, 2005) . Namely, the research conducted by Gitman and Forrester (1997) , in the United States; Brounen et al., (2004) , in Europe; Hermes et al., (2007) , who compared the practices adopted in China and the Netherlands. Hermes et al., (2007) support the viewpoint that, over time, the use of more sophisticated capital budgeting methods has become more common. These authors argued that this phenomenon is mainly due to: i) the financial markets have developed over time, leading to the use of more relevant, convenient and necessary methods, e.g., Discounted Cash Flow (DCF);
ii) CFOs' training has increased over time; iii) advancement of the computational apparatus available to the CFOs; iv) reduced costs associated with acquiring technology.
DETERMINANTS OF THE CAPITAL BUDGETING PRACTICES
Assuming that investing decisions are made by individuals, would it be a mistake to assume that the managers' personal preferences and environmental conditions may influence the capital budgeting decision (Hermes et al., 2007) and, by extension, the company's value? The literature has documented a wide range of motives that determine the choice of capital budgeting practices. According to Klammer (1972) , in the late 1950s, less than 20% of North American companies used DCF techniques as the primary method for selecting projects. In the early 1970s, this percentage was already 57%. In the following decade, Hendricks (1983) noted that 76% of companies used DCF methods as the primary decision tool.
The number of companies that used more simplistic methods, for example PB, was reduced from 34% in 1959, to 11% of North American companies in 1981 (Hendricks, 1981) . Along the same lines, Trahan and Gitman (1995) , considering companies listed in the North American financial media, showed that larger companies tend to make greater use of more sophisticated capital budgeting techniques, e.g., DCF techniques. In Asia, Kester et al., (1999) obtained results suggesting an increasing relevance of DCF techniques, but still predominantly non-DCF techniques, i.e., PB.
SURVEY DESIGN AND METHODOLOGY
To collect data for this study, we had access to the questionnaire used by Hermes et al., (2007, p. 636) , composed of seven questions. First, we proceeded with the adaptations, by observing the recommended practices with regard to the translation and validation of questionnaires used in finance surveys, detailed by Balbinotti et al., (2007, pp. 29-33) . Specifically, we made the following changes: i) translation from English to Portuguese, done by a qualified professional; ii) pre-test with 5 CFOs, members of the Brazilian Institute of Finance Executives; iii) inclusion of the Governance variable, missing from the original questionnaire.
The questionnaire was used to survey the 398 companies listed in the BM&FBovespa and the 300 major companies not listed on the stock exchange, but listed in a traditional business media publication in the Brazilian market: Exame 1000 Maiores e Melhores (Editora Abril, 2012) . In September and November of 2012, the questionnaires were sent/received (by mail) to/from CFOs of these companies. Each mailed envelope contained: the questionnaire, with a letter detailing the intentions of the study, its voluntary nature and the preservation of respondent anonymity; and a stamped envelope for the CFOs' responses.
Of the 698 letters, 17 were returned due to the company's change of address (9 were from listed companies), 52 valid responses were received from listed companies, and another 39 from unlisted companies. This response rate (~13.4%) is similar to those obtained in previous studies of the same topic, e.g., Traham and Gitman (1995) , 12%; Kester et al., (1999), 15.5%; Graham and Harvey (2001), 9%; and Brounen et al., (2004) , 5%. With the intention of verifying the representativeness of the group of respondent companies, albeit less detailed (since the respondents could not be identified, to encourage the CFOs' participation), among the listed companies we verified the proportion of respondent companies, in comparison to the companies present in the BM&FBovespa, through their governance level. We checked, through a non-parametric independence test, and did not find significant evidence of self-selection biases among listed companies, which was impossible to test among unlisted companies.
The survey consisted of: i) closed questions about the company's capital budgeting techniques; ii) specific questions about the company's characteristics, e.g., size, sales to international markets, type of ownership and operating sector; iii) questions regarding the CFO's profile, e.g., age and educational level. In relation to the questions associated with the use of capital budgeting techniques, the CFOs were asked to indicate: i) the frequency of use of different project evaluation techniques (using a scale of 1-6, where 1 = Never and 6 = Always); ii) the most commonly used method for estimating cost of capital; iii) the use of methods for estimating cost of equity; iv) problems associated with the use of DCF methods; and v) the reasons for using non-DCF methods.
The dependent (dummy) variables related to the capital budgeting methods (Table 6 ) and the methods of estimating cost of capital (Table 7) will receive the value = 1 if the score given by the respondent was ≥5 (on a scale of 1 to 6, where 1 = Never and 6 = Always), and zero if otherwise. Based on the variables related to the profiles of the company and the CFO, we used binary response regressions (1) to verify the existence of associations between these variables and the company's tendency to use certain capital budgeting techniques.
The dependent variables related to the problems with using DCF and reasons for using non-DCF techniques (Table 8) will receive the value = 1 when indicated by the respondent, and zero when they were not chosen by the CFO. The independent variables used were:
Listed Company = 1 if the company is listed on the stock exchange (BM&FBovespa), and zero if otherwise.
Size of Company = 1 if the company's annual sales equal or exceed BRL$ 300,000,000, and zero if otherwise.
CFO's Education = 1 if the company's CFO has a Doctorate or Masters, and zero if the CFO has a lower level of education.
CFO's Age = 1 if the company's CFO is at least 49 years old, or zero if the CFO is younger.
Governance = 1 if the company is listed on BM&FBovespa's Novo Mercado (New Market) of, and zero if otherwise;
Operational Sector = 1 if the company is a manufacturer, and zero if otherwise.
With respect to capital budgeting techniques, we chose to list four of them explicitly in the questionnaire, in order to address those most commonly used by practitioners (Brounen et al., 2004; Hermes et al., 2007) . The respondent was provided the opportunity to indicate other techniques used by him, as well as their frequency of use. In addition, as previously suspected, there was a low frequency of other techniques, e.g.,
Real Options or Sensitivity Analysis. Based on this, we chose to disregard these empirical analysis techniques used.
RESULTS
The results obtained are reported in five subsections. The first describes the profiles of the company and the CFOs, and the second examines the determinants of the use of capital budgeting techniques. The third presents the frequency of cost of capital estimation techniques. The fourth reports the results of the logit regressions for capital budgeting techniques. Finally, logit regressions related to obstacles for using DCF techniques, as well as reasons for using non-DCF techniques. Note: The line "% Scores 5 or 6" shows the percentage of companies that indicated using a capital budgeting method Always (score = 6) or Almost always (score = 5). The line "Average score" presents the average score given by the CFOs, using a scale of 0 (never) to 6 (always). The other lines show the average score for different categories, based on the company's characteristics. We checked for independence (Mann-Whitney test) between the company and CFO profiles, and the intensity of use of the capital budgeting techniques (significance indicated beside each average value). The numbers in italics and between parentheses are nonparametric test statistics, comparing the average values between listed companies and unlisted companies. The averages for the company categories were different from each other. The results indicate that the two groups of companies use DCF techniques, i.e., NPV and IRR, with different levels of intensity. *p-value < 0.1; **p-value < 0.5; ***p-value < 0.01 Capital budgeting techniques adopted by the companies Table 2 shows the results related to the use of capital budgeting techniques among various company profiles. In a similar manner to that of Graham and Harvey (2001) , Brounen et al., (2004) and Hermes et al., (2007) , we asked how often various capital budgeting methods are used, using a 6-point scale (where 1 = Never and 6 = Always).
Characteristics of the companies and the CFOs
This provides information about the methods currently used by CFOs for capital budgeting decisions, as well as the relative importance of these different methods. The following capital budgeting techniques were used -DCF methods: NPV and IRR; and non-DCF methods: PB and ARR, and other techniques listed by the respondents, e.g., EBITDA.
From a technical standpoint, the NPV is the least simplistic technique, followed by the IRR (Hermes, et al., 2007) .
Moreover, the non-DCF techniques are regarded as less accurate and less sophisticated, in particular the PB. We found that 84.6% of the CFOs of listed companies claimed to use the NPV always or almost always (scores ≥5). This percentage is close to that found by Hermes et al., (2007) for the Dutch market (89%), and higher than that found in China (49%). However, in Brazil, according to the responses provided by the CFOs of unlisted companies, this percentage falls to 61.5%. Nevertheless, regardless or being listed or unlisted on the Stock Exchange, the companies seem to indicate NPV as the most used method, making it the most popular among respondents.
It is worth noting, however, that according to the responses for unlisted companies, the scores given to the NPV are very close to those obtained by the IRR. That is, both the NPV and the IRR were indicated by ~61.5% of the CFOs. This response was not found with the listed companies, among which the IRR was found to be less commonly used than the NPV. We also found that non-DCF techniques seem to be more heavily used by the CFOs of unlisted companies. This observation is consistent with the lower educational level of the CFOs. In other words, the findings suggest an association between the CFO's educational level and their preference for capital budgeting techniques. As such, it seems that the non-DCF techniques, which are less accurate and more simplistic, may be preferred by the CFOs with a lower educational level.
Methods for estimating cost of capital
With regard to the methods for estimating the cost of capital, which is an important and necessary aspect for DCF techniques, e.g., NPV and IRR, we asked that the CFOs indicate which methods they used most often to estimate the cost of capital (Table 3) . It is understood that, the cost of capital adjusted to the risk of each project, as well as the WACC constitute less simplistic techniques. The cost of debt (k d ) is explicitly less sophisticated than both of these, despite situations in which projects are fully financed with debt issuances. Table 3 shows that 37% of the listed companies claim to use the WACC as the discount rate for cash flows in evaluating their projects. This suggests a certain precariousness of the decision-making process for capital budgeting, to the extent that the unfamiliarity with k e may lead to significant mistakes in decision making, whether by accepting or rejecting investment projects. A similar phenomenon was recently observed by Jacobs and Shivdasani (2012) in the North American market. In these authors' opinion, most companies have used erroneous premises to calculate the cost of capital. Therefore, they tend to make financial decisions that are not aligned with the goal of creating value for the company.
This becomes more problematic when dealing with smaller companies in the domestic market. Perhaps, unfamiliarity with the k e is greater, when considering the set of unlisted companies. However, considering other emerging economies, the number of companies that pay no attention to calculating the k e is even greater. Thus, Hermes et al., (2007) indicates that over 64% of the Chinese companies do not. It should be noted that this work does not explore the advantages of more complex methods, such as Real Options, over DCF methods, such as NPV (Copeland & Antikarov, 2003) . 
Capital budgeting techniques, cost of capital and estimating the cost of equity: bivariate and multivariate analysis
This subsection addresses the results obtained from the logit models (Tables 6, 7 and 8), according to , which expresses the probability π i of the i-th company using certain capital budgeting techniques. In order to verify robustness, OLS regressions were performed, as an alternative to the logit model, with no differences found between the two test methods. Note: *p-value < 0,01; **p-value < 0.05; ***p-value < 0.1.
In Table 6 , the dependent variables were created as fol- (Tables 1   and 5 ). Model VI shows that there seems to be an association between the CFO's Age and their preference for greater use of more simplistic techniques, e.g., PB ({ 5 ≈ -0.829; p -value < 0.1). Table 7 presents the estimated coefficients for models whose dependent variables are the use of different methods for obtaining the cost of equity, as well as not calculating the K e .
The results obtained in Models VII and VIII suggest that the listed companies on the Stock Exchange are more likely to indicate the CAPM as a method for calculating the cost of equity. Thus, considering the coefficients obtained in Model VII, we observed that the effect of stock exchange listing ({ 2 ≈ 0.770; p -value < 0.1) on the probability of using CAPM as a method for calculating the cost of equity is ~18.59 percentage points. This impact is even more significant ({ 2 ≈ 1.086; p -value < 0.1) when considering the effect of Company Size, i.e., Model VIII suggests an increase of ~25.46 percentage points. A detailed discussion regarding interpretation of the estimated coefficients in the logit model can be found in Wooldridge (2011, pp. 535-548) .
(2) Hermes et al., (2007) . Also on Table 7 , Model XI presents coefficients that suggest that stock exchange listing may lead to greater willingness to calculate the cost of equity ({ 2 ≈ -1.226; p -value < 0.05).
But, when considering the other independent variables (Model XII), this effect was no longer significant, despite maintaining the sign ({ 2 ≈ -0.936; p -value > 0.1).
Obstacles for the use of DCF techniques and reasons for using non-DCF techniques However, the perception that the difficulty in estimating risk may be a factor that constitutes an obstacle for using DCF techniques is also explained by the company's operational sector. Rather, the manufacturing companies seem to have a greater propensity to understand the estimation of risk as an obstacle for using DCF techniques ({ ≈ 1.678; p-value < 0.01). Nevertheless, contrary to that obtained in Model XIV, the explanatory model of the difficulty of contemplating strategic factors in project evaluation, the manufacturing companies demonstrated a less restrictive view regarding the use of DCF techniques. (Graham, 2011) . Third, the increased availability of computer tools, coupled with the reduction of technology costs, may facilitate and encourage the use of more advanced techniques. This study was developed based on a survey of 698 Brazilian companies, of which 398 were listed and 300 unlisted. Thus, from a response rate of around 13%, the data set consisted of 91 companies, including both listed and unlisted. The data analysis was conducted based on nonparametric tests and logit models, which focused on the potential effect that the need to report to the market (listed companies) could have on capital budgeting practices. In other words, in order to verify if the adoption of capital budgeting practices differs significantly between listed companies and unlisted companies. Also, if these differences can be explained by the characteristics of the company and the CFO. Taking into account the growth of the Brazilian market, we found the development of this study to be interesting, since the international literature had examined the adoption of capital budgeting practices, but mainly in developed economies, or in Asian markets.
DISCUSSION AND FINAL CONSIDERATIONS
The main findings suggest that the CFOs of listed companies tend to use more sophisticated techniques, e.g., NPV
(when not considering the full set of independent variables) and CAPM (even considering all of the independent variables), when compared to CFOs of the largest unlisted companies. This finding supports the arguments presented in previous works, such as the work developed by Hermes et al., (2007) . Rather, taking into account the need to report to the participants of capital markets, the CFOs of listed companies seem to use the capital budgeting techniques more commonly regarded by literature as more sophisticated. This suggests the explicit need to intensify the training of CFOs who still employ less sophisticated methods for capital budgeting decision-making (Kester et al.,, 1999; Coleman, 2007; Graham, 2011) . These findings highlight two issues to consider. The first is related to the demand for CFO education, as a means to encourage the adoption of less simplistic capital budgeting practices, notably among listed companies, in view of the need to report to the market. The second issue worthy of mentioning, aside from the CFO's educational level, is the prioritization of less simplistic capital budgeting practices being subject to the performance of governance structure, i.e., the Board, pressure from investors and shareholder activism. Given the growth of the Brazilian capital market, and the specificities of this market, it is worth mentioning the importance of the performance of corporate governance structures, notably the company's Board, and the shareholders on the CFO's role, in relation to maximization of company value. Moreover, recent studies have introduced the discussion of the inappropriate use of capital budgeting techniques leading to value destruction. That is, both the adoption of projects with low attractiveness, as well as the rejection of projects with the potential to create value are undesirable for the company (Dixit & Pindyck, 1995; Cassimon, Backer, Engelen, Wouwe, & Yordanov, 2011) .
It is important to highlight the possibility of self-selection biases in the set of respondent companies. This could result in possible distortions in research findings, i.e., companies that employ more simplistic and rudimentary methods of investment analysis may be less willing to respond to the survey, since they could attribute less importance to the topic. Thus, the findings achieved in this study may be, at least to some degree, overstated in terms of the sophistication level of the capital budgeting process at large Brazilian companies.
Aware of the limitations that may be attributed to this study, i.e., it deals with only an emerging country, possible selection biases based on the willingness to respond to the questionnaire, the relatively small number of observations, the current national and global economy; but considering the relevance
